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(54) LIGHT-EMITTING DEVICE AND METHOD OF MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small-size light-emitting 
device having a high luminance, and also to provide a method of 
manufacturing the same. 

SOLUTION: The light-emitting device comprises a light-emitting element 
which has two opposite principal planes and side faces, with one of the 
principal planes being used as a light emission observing surface and the 
other principal plane being used as a mounting surface, and which has 
bump on the mounting surface. The light-emitting element is practically 
covered over its entirety by a sealing member, with the end parts of the 
bumps protruding from the sealing member. 
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[003 0]^r, iio^t<J:^«:, f*fii"~ h 

[003 i]'«i»rai l tcyfct J: ^ cc, ft/dt 
SOLEDf? 7*4 h 3 8 KSaiSftfcttJB 

t?, f*S^>- h 3 8*x**v*>^-CC<fc^Ti£— fcf# 
S(x^;OF) HI 1 tcWfETS^BBH* 

H 1 7 ( c ) CCtRT. m 1 1 *5ctO'0 17(c) K.9fs2 

f#fi^- h 3 8 IC&mStltcmWLVLE V 4 tcfc 

LED^^^©BCCHI!R4 03WJBflESn4. f*fi 
^- h 3 8^— CCfflfiStl-SCiCCtO. l>m<DBB 
HR4 0fe««9ffi«{C«c4. x**^>y-fcJfco"Cfli 
fr>-h3 8Of#ft*4W»r*Ci«:j:0. ««T* 

wen: e d?v y*4 omsbcc j&s a n zmnm somz 
'^mmtomicwerh. «c*. ami 4 ic£ar*flMi 

»oa***or»S3ti*. *jOWB«rtt. led 

cfc 5 CC. h 3 80ttft*£flmrr*. 

[0 0 3 2 ] &CCH 1 2CC^fcfc^tC, 
©*«ffil 2«CRC*6nfc^>^8©jfe«l»8b*K^ 
ffl©fi'>- h4 2*Cjgftk3ti-T, »©LEDf^ 
4©;0:/8£W^>'~h4 2CCgS£i±£ 0 COi 

h42iLEDf? :/(D3!«ffi 1 
2£on(cSn#»A3ti&J:9K: k '0:/8<tW^> 
-h4 2£(Dj£g£ff5o ^<>^8CCiB{»^-h4 24 
LED^^^4(Z)»JliH6DCCtt»3tiTCi/c 
f*fi^- h 3 8*iKIBU ^n©LED?^'4?: 
■MfcS/- h 4 2 K^TS. ttte. ±EIEVffl©W»^ 
-h4 2<D#*>9CC, — ^ffifitefflilSiS-'- h*>6» 

[0 0 3 3 ] £fCH 1 3CcjST<fc5K:. SLEDf^ 
4tC^jsS3iirC^«B§ja6D^ h U-4 4©Jgffi4 4 
bK&MT£J:5CC. »^^>- h4 2Cdi^^n/cLE 
D^?:/4£hU-44CCA*l k h U-4 4(Df*3§B£Y 

J6?B«r«. ccrffiffl*r4«Bg»l46Ltc. led^ 

? ^©**fBHBffl 1 0 tcj&a L fctitBM 6 D & 

tctoomwitmsL <H4) iHiaotmifleflBrsc 

crKKornir»r«>At'..ttntm6La. led^ 
* * 4 (DfcWA o wmsmm 6 l r «/c <* *i * <t 5 k . 
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h4 2*C-7X*£*iTl>£(D-C\ «BI«»6L*Hx- 

4 4rtSB&caAT£i£Ct, ttUfttfte L<c<fco?'<>:/ 
8o±ffi8 c^«tonru*5ci*i»±r*-5. 3 6 

fC, H2 <b) *#JH0r»MUfcJ:5K:. ^>7*8K 
*5l>T, MD8 d i±E8 c i(035crftK^«ftT*n 
«BI»l48L^<>^8©ife«»*-ca-r&C<S:t 
i»<'C<h#r#£<DT\ *tttt9tc96ti&lfe)ESB2tc 

10 *5^3tt&C&*srft« <H1#JH) . 

[0 034] hU-4 4rt»«CttAf*«BWm8L© 

5 *«ll»r4C<!:CCj:0. LED?77' 

&o ^*fijg«r«, LEDf?^4 ©»*aawffi 1 o 
(DfflmmiCZiLX, 5 0^SJS<O«S«rW-r*»BI»3&s 
H^ffil 2CCJBfiJESft4J:^Cc. h U - 4 4 A 
T^«Bg**f46L<Og«r*tJ8PTSo fc*s> hU-4 4&C 
»• H4rttfflbfchU-3 2"iRI«OhU-*«fflr 

20 S. H4*#JB0T»WLfcJ:5fc, ttU»TO6 

L^riAT^BaCC h U-4 4C0rtSS^fflfC^«>ttStS»J3 

£ h U-4 43fc&§g«CK0W*C:±#'C*S. 
[0 0 3 5 ] ttorBl 4Cc^rJ:5CC±IE»BB*t*46 

L4»n^uri!ft3i±r. ifJBgJi6EK<*oriiii£i*ft 

/cSSOLEDf -^4* hU-4 4 3&>6K0WT. * 

36 [0 03 6] *aec, 01 5 ccth-t cfc^tc. i^rncDL 
EDf? ?*4 (Dfiijffi i 4 cc i>mm&<D&fr<D®mmi>m 

^ct^CC, LED^5F^4<Dlffll»4 0(DMfli»6 EO* 
®6 DOW^i, ONffil 4 6C^Sn/c^flgBO/?*i 

40 [0037] < jcBfflW) arec 1 cd^^s 2 

mitt. m&<D&yt£iS2A. 2 B**<fc&2c#ig— ss 
3±ccstE2tir»jiRsnr«c*. *^«a2A, 2B 

fcJ:C>*2Ctt t C»rtife*J»B«irSl9JLfc»3l^a 
2i^8r*0, LED^^7*^H^nico/>'>^<D5feffi 

»*l»c>r*»Wcc±H^«flB»«cH*>tir*«stir 

«*S6a2A. 2B*Jii?2C0H. *36»B 
2Att % tfiL E D f 7 A G»©f ?Eft4^t 

50 ?n^SfeMgS-C*^ 0 ^7t^S2B«, #feLE 
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[o o 3 8 3 m i sitcfjkrmytmm^^^t, &$&tgz 

H2A, 2 BfcJrtf2Ca*^M^T*S©T\ 

[ 0 0 3 9 ] 0 1 9 CCtST«JI£«IB«. HJfeJ&ffl 1 
3^K2rt*StR3fc:«J3c3*i. ^>^8#S«3 JbOS 1 

2M\ LED^sr^OSHABaWHWJifcJioratoh 

/cD. **i>tt'***-^>y&£T*c£ttLK:, 

[ 0 0 4 0 ] B 2 0 CC5%-T»*KBtt k 1 ©3% 

3l«!B2*W«L^^^^aftSjSHftS@Br*4. CO 

^ :/»ss!*#iaett, 2 a*s« 3 ccigts? 

*^ fcT^Y«7tt. «*SSK2*»6©**<DS«jffi 
#aU«9#Jfflr#£<fc5«:. rtS5*ffi7 bCC-rf 
JBflt3tir*sO. 3 6K. «*«B2;fWSiS3ftT<,>5 
117 c ©flBflWJ±ffi7 d <Z>Eii<£ 9 < & & J: 9 

ort»«. tffw^fcfo^r. »*«a2 0[>^> 

®<fc9ttftj|»S0cJ:&&. *#i6B2^6fittH3«nfc 30 

[004 1]*fc, 0 2OCD^^7*ga o D oM^^g(CJ: 
Si. i^*«23W* + e^-f»7©rt»«:a9!«llt# 
*4r»±3ft, «**«2 3&Ja98«j!ttm«:j:or«*> 

«6«B2(D«BBOJ:^ft«a:»**fcb. 
[0 04 2] * fc. B 2 0 (D? v ^USM^jmmi^ 40 

fe£S63 ti/c*3^ttffl 3 ft &2 0<D*v 7^&m§Z 

%rb<cj:s£. Mgg2^6M5n/cB^tt' 

fv»7©rt»-CK»U C036«r»aiWJffl-C*f i. fit 
[0 04 3 ] HT. tiLtSflfcf 6 fCK*«*te*dW3* 50 
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[0 044] (JWfcJR-?) 440WlBO»»lHa»S6K 

mm&m+tbx. mm^mw < i n. Ga r a 1 

10 i-x-,N v 0^x^l k O^y^l) ^rrgttilCC^J 

/c^^tt, ^7^718, *fc**;U (Mg A i 2 
0 4 ) SiC, GaN«ISM^D±(C9a3«« 

[0 04 5 ] 3BU6JBiB©«3e3R^-ccffl^ 
20 ^n^^fKi, ^b1^¥«#£^JI±^&^ 
*»^^6»363 ^fcJfeSrffllgs «-c»*-r # * -fe 

[0 04 6] attttliZAy h'^A - 7^5~-}ABMb 
^^je^Ri Ottt, YA10 3 :Ce, Y 3 A 1 5 
Oi 3 Y : C e (YAG : Ce ) ^Y 4 A 1 2 O fl : C 
e, E&tteft&®B^ttd?aP9tf » h «; 

Ca 4 Zn©^< £ fe— a^W3<irt»r fc J: 

30 i> 0 s i i^wmciw-jt, fesfiss© 

[0 0 4 7] *Kffl»CC*Jt»r. CerWffiSh^? 

h »; • 7^s~$A»{b««S^jra»tefc*fc 
*, Lu, Sc. La, Gd&tf Sm*>6&£g¥*>6jl 
;^i-)AO-8»8(r»B*(ttBa, TK Ga, I 

0 [0 04 8] Mtegf 0<tt, — j»5£ (Y, Gd, - , ) 
3 A 1 5 0 1 2 : C e 0 <z £ 1 ) r^3tiS 

hJl/S*9-b>^a3e«^>-HKK (Re.-.Sni 
• ) a R e \ O, 2 : C e (flU 0 ^a < 1 k 0 ^ 
b^K Rett. Y, Gd. La, S c 3*1 4 
^atc< i *>— «. Re' tt % Al, Ga, I n^6il^ 

[0 04 9] COBXWtt. v bffi&<Dtc#>. 
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fe. 5 8 0 nmttiSlCAD 7 0 0 nmixr^^K 7 

[0050] * hJU5^-fe>^m*tt«. tS B ^tf 

CCGd (2/FU-9A) ^^WTSCitcJ:*}. 460 
n mia±©gj&gl|S©®ie#^$!j*£S< "T h C tifiX 
G d (D^mmcoimtCJ: 9 . 2S7fcf-*&g*ig 

Tb. Cu. Ag, Au, Fe. Cr. Nd. Dy, C 
o. Ni. Ti. EuP.^WS^CitT^i. 
[005 1 ]O*»6. hf«jft*»ote-< » F 'J 

£a • r^S^A • hifc£t:)fcf*©ffls£©5 

% . a i cD-sp* g a -eg&-r S C t vmt&&imi& 

&miCisy hT-S. £/c. iffti£©Y©— gB^Gdrggl 

[0 0 5 2 ] Y©— gBfcGdrfiBW Gd^C 
«»*lW*«(eU loCe©M (gfe) £0. 0 
3*61. 0«:-r-5C<h*»SUC^ Gd^©S&#2 

ce cir*a«E«-*i«*. «ig£<s 

[0053] C©<fc5ft7* Ml' 5 
Y. Gd. Al. RCfCe©lR»4l/"CM^t«J. Xtt* 

isr§iitegHt^ttfts{t^£<srau -e-ne>sr{t^ 

Sllttr+»{Cil^L-CJSW&f#5. Xtt. Y. Gd. 
C e ©*±«7c**<t5*lfttt-C«tc*JS OfcgflSSE* 

m<D? yit^immm^Lxmrnic^tt). 1 3 5 
o-i4 5o* c(Dum.$mx-2^5mBams.Lxmm 

too 54 3 ie^^-f Ftc*5t»r. c©«t5ft7* 

?Wc^ ? h 'J •> A • TJUS-7A • #-* h^3t«c 
^ffe©M5t<**ig^ 3 tfT fe «fc t, >„ 
[005 5] fl&tCfeWfe. R4KL.rst-e 
*W**3Ilfitt«j6(*4 OXit. E uRtf/XttC r T« 
m^titcWr 47 (BMfcTJl'S-^A) mftflc^Eu 
SO'/XteC r-CftffiSllfclllMCa - A 1 2 O s 
-SiO, "-71* FSrfcfiH 1 ) 
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w&tis. ctm><Dmft&zmmLx&3cm*&ib<D 
it t m 3t»* e> <o±<om&K. j: «j » * c £ fe -c 

#■5. 

[ o o 5 6 ] at*(»m*sws*i«±a»# 
j$B$©figtt&tiag!-rs. ra*>s. a*tt*--»i/ Fa* 

W £ ft 5 »W©ttfl-jW8<, . mjt»<DWttf* 9 

SBtt *^©*H*tt*i fi£T 0 ftftSKfe 6 ©fe A 7 *>*?g 

A7*?i#jicr<«isjK:$)S„ -e-©fc*. a^*-^ 

F«*t©tm*«3fc&*cfeJ:«rt*. «*»<D¥*&IWI« 
1-1 0 0(im**f*[/<, 5~50ym#J:9£F*l, 

[0 057] SEfc. ^fflifc^ffliSli^fc&CCtt. * 
20 ^Wrfflt^nsm^^HO^F^tftSB 1 0 Mm- 5 0 
umT&iJfSK. cfcDjff*l/<Bl 5ura-30ymr 
C©cfc^^S*Wr^.^7^M«3fe©tRiR^S 

3-t+4C£CC«fcf). »*SR-?©±ift»jBia©**<>Jl» 
L H^f 4 C £ *^JfiB £ ft 0 . #££i£g©»gte 

[0 05 8 ] ttc. C©¥*WftSlfi*Wr4M*«»fl«» 
«SiS<^WS*irt»*C£*iJTSO< > «g<@«2 0 
30 %-5 0%*s»*L/l>. C©«fc^«Ct4S©^^^**/h 

5 c > ^> c £ (c«t: 0 e a ztmmz ti&& 

[0059] *^{cffl t/4 e.n5^e t jm^®£ o 

r. Cetttffi3h&YAG]fia*»(Y. Lu. S 
c. La. GdSO*Sm^6jl«n/c^ft< £fe lo© 
tcsS£. Al. Ga, RZfl n*6ft-&fflP*>6iStftl/c 
il>ft < £ fe 1 o<07c*£*^rfcS-fe 'J -J- A-cmss 
fntcii-*v hmSUttt) YAGf.f3tf* 
«. Y. Gd. C e ©*±»7E**<fc5*||tfc-C»ec* 

40 »bte*»«*^-ca»s*s. ctv^M«£or»6 

ti*PkttMit®tmt7)l 5 - A^ril^urig^f* 
CtitCVv -j 9XtLX7 vit7>t^.<tJAi: 

m&uxtsmic&tb. 1400 *c©iaa-c 1 7 0 

;n,rft#. ^S8. Sf^ccii^jitrYAG^m 
^<**ffJfi£ 3 1* h C £ VX * S . 

[0 060] IU«{C. ^^(Cfflt^tliffi©^^ 
^cl*£ OT. E uSy/X«C r -C«riSn/c^^W 
CaO-A l a O, -S i0 2 f*«oUW?.h5. C© 
50 E u &tf/XteC r -C^Sn/cH^^WC a O-A I 
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, O, -S i O, SMtr^s-^A. mitJ 

^X 1 3 0 0'C#>6 1 900'C (<fc9W£L-<ttl 5 0 
0*C*>e> 1 750'C) ICis^XiSmoimtZiiZ, 
&Z#-)l$)lLX&&. &*. f£M % *fft(Cff£iBL 
rm^^^s^sci^rifS. cntcj;t3 45 0 
nmK.e-9$:i>r>tcm&AH> hJUi$^6 5 0 nmtc 
f - * £»fe#fc <fc 0 ^fe2S:£*5#feft EuS 
tf/X«C rrffr§3WcCa-A 1 -S i -O-NSi** 

[006 1 ] Jtc4». E uSy'/XttC rtffffi?n/cC 
a-A I -S i -0-N%**is1- -Y h 7 K3i3fcif^P©S 

7 5nm*66 9 OnmtcMKi'? hf&C 

3#SCi*5T#S„ ^(Dtctb. Mg, Zn &£©:«« 
Wh'-^nfcGaN^l nGaNSrfiTfcJfiC^tfg 
ft*' 9 2*mt&&*mfci)->hV>lct . R5 80nmO 

#(C. #)4 9 0 nm©##ig«gK:&3l£nJ«&& I 
n G a N 3r£fc£Jf iC^tfgft*;* V 9 Ajfc{fc-£1M*iS#a> 
6<C4«**? 4©tt^H*K:a«WCC»Jt*»4 C t <b 

[0 06 2 ] £/c. ±&©C eTftrSSh/cYAGM 
#<*£ E u SO'/XttC r T«fi5n/c^MC a - 
A l -S i -O-N^**^:^ Y=yA YmtWf-t*m 

SURGB (*fe. life. #fe) «»**lia«:dtr 
&feT&fet4©iiSt>3S:ft2V*- KeM3tt4Cit 

mffl^ s i 0-2 % ir*«ffl > h 7 x i- ign 

(0 06 3] (&±mtt) C©<fc ^> a«*ft»*»jl:» 

(Dftt,citiLxmM±fim<. abfett«:«tifcfe©#*f* 

tCtt. *-5HS©01IttASB*SiaS. KSP 

wis. vi<5>®m, *&m#v*x?-)i'®m. t?<j 
;i">u*>«mi. # y s h-m^<ommm. nbzm* 

z>. mmtrc. Ttv^mz. htujra. * 

y;i<tf ju*>#jjj|5?©?g8ij* w 7(omtKMyt&®&m 
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mnzb&micmmtzzt&xzz. &tc. diu>xsi5 
»&£'B«ci§3fci4*--^ h-mtzmiimicxtem-? zm 
ais>xmtmt<D®m&*3zis.cx±Mx-sm 

[0064] (SUfi?g.®2 ) 2 ©£fe3S©#fe 

HH^SS 10LED? : ^ , 4iC400nm# 
ifi©)S»fi«*«:«* f *Sr*3(W«*©L E D 

f-yyz&mu, LEDj-vyzw) mnmicTiEO) j: 

B2£gft*. 

[006 5IOT, «Ot»»2K:*jW4. ±ISLED 

* v y*u*>®<mmit-o^xwn-rz>. 
[006 6] wntttttcdshsttrffiftfttct*. 

20 2 0 2 S : Eu. &/C5J3. 5MgO • 0. 5MgrFj 
•GeOn : Mn. ttciXMg . As 2 O, , : Mn. 
*fc«Gd, 0 2 : Eu. JfcttLaO, S : Eu. & 

/c«y 2 02 s : Eutmmstii. ±ie»fe^m* 

Hilt. Sr. (PO. ) , C 1 : Eu. gtcteR 
e 5 (PO, ) 3C1 :Eu (tctcLR e«. Sr. C 
a. BafcJ:tfMg#><E>3!JR$*i&:4>&< <!: 1 1 o) . 
BaMg, A 1 1 b 0 2 7 : Eu^MSnS. ±%EB 
fe^Tt^Tfe^Kibr. (S r Eu) O • A 1 2 O, ft 

30 [006 7] a^at*m2<CJ:*4. t«7KOLED 

ft*$m??>®ji%mxmt>tix^z><Dx. led?-^ 
ci«?5. ee-Dr. n^fi^fc led?'? ^'©^Htc 

*si^-c. *©Sfe©/lfflK:J:»3. a6^{|5ci*5 
■cts„ c©<J:^nc^7fe^i:«SI^Ci:«t-,r^b3<i 

40 [0 06 8 ] ft*J. #9mJti&2 "C«. LEDf ^4 

f*tt^«!:. »fe^*^Sm*<*i?f*4£. ®fe£2fefc-r 

*tl& L '<#.5 C 1 1fiX # S . 

[0069 ] 

[IfeSB©®*] ±iSL//ci-5K:. *^tc«fc^i. >hm 
V&Mg.<08tft$iB.. *JjrO'-?-©^i»^?rg«-rSC 
50 £*5-C*^,„ ^Bj©^jt^g?rfe^^^a 
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[0 1] *&W<D-mMBBlcisV Zftlt£i&<Dmffi 
0-f&£. 

[02] (a) iiSlCD^^gKl^^nSLED^^ 
^©KffiS-c*<3> (b) i,t^>y'(Dt£^:mmmv$> 

[ 0 3 j *&w<d- mmmm<D^tm^(Dm^m<D 
[04] *mn<D-mmjtm<D?&c$im<D$mjjm<D 

Jf*3IB*5*Tia-C*.5. 

[06] *^BJ<D- WSff^©^*^g<DSSj*^CD 

[07] *ftw<D-mmBm<D&ytgi&<DM miimcD 
[08] *&w<D-mMBm<D$m!&s<ommj3m<D 

[09] ^BJ©-Hfef^©^Kg(DlSi»^cr> 

f&7Xfi£^f 0-C&S, 

[010] *&w<D-mm>m<D%-ftmm<Dmm.y3m 

(Dm 8 XfI£*lT0-e*S. 

[011] «l£no-Xtfe^«OlljeSiSOSjfi^£ 

©m 9 xfi z^-rm v $> z> . 

[012] *^©-HJS^SI(Dft^S©i3jS^ffi 
©HI 1 Olg^tiTifeS. 

[013] *mi<D-mmmm<mjma<DM&t}& 

[014] *^0-HMfl5*!g©S^g©i3j§^S 
(Dm 1 2Ig^t@T*5. 

[015] *»W©-HJ60S§<D^^ilg©»!jt^r« 
©fjl 1 3IfM£^T0-C£>£. * 
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* [0i6] xm&BmicmmztiztiixD b u-©»r® 

0-C&£. 

[0173 ( a ) *j«tc; ( b > iz><^y<oitm-t5&*: 

lft^rSfc»©0-C*O. (c)BBll K*fJ&T*Jp 

[0183 gtseai i <D&%M.mi*i&m l its&t&m. 

[0193 mrnrnm i ©^^s^^ai l fcsfefcgit 
*jjrf0-e#>5. 

10 [02oj i oweKB«ien l tc&itmm 

[0211 ( a ) *$ <fctf ( b ) tt. -(KW^^^g 
©Brffi0-C*>5„ 
[f^t©389§] 
2 

4 fBt*^ 
6 H±»*f 

6L m±tm 

6D tJlhSBt* 
20 8 

i o ^goats 

1 2 ££S 
1 4 
1 6 

1 8 

2 0 
2 2 

2 4 

3 0 
30 3 2. 

3 8 

4 0 
4 2 



nlHt»i(*I 
n 

3 3.44 f-U- 
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